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THE SOREST PRODUCTS LABORATORY 


The Forest Products Laboratory, the first of its kind in the world, 
was established in 1910 by the Forest Service, United States Department 
of Agriculture, in cooperation with the University of Wisconsin. Thru 
the results of its research experiments and commercial tests, it has 
come to be recognized as a source of authoritative information on the 
mechanical and physical properties of commercial woods, the principles 
underlying the kiln drying of wood, its preservative treatment, its use 
for the production of paper and wood pulp, and its possibilities as the 
source of chemical properties. 

Today the laboratory is making every effort to turn its store of in¬ 
formation and its facilities to the most effective service of the Govern¬ 
ment and its Allies in the war. 

Some of its more conspicuous accomplishments of military value are the 
determinations of the strength values of the principal woods which could 
be used for airplanes, the development of a satisfactory method of kiln 
drying airplane stock without injury to its strength, the evolution of 
several new types of airplane parts, the discovery of suitable glues for 
airplane use, the conducting of informative tests on material submitted 
by aircraft, army vehicle and box manufacture, and the drafting of speci¬ 
fications for the War Department covering many of the war time uses of wood. 

The present personnel of the laboratory includes over two hundred fifty 
technical men and assistants. The building shown here, which sufficed for 
normal activities, has been supplemented by two of equal size to meet the 
needs of the present investigative program. 
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THE LABORATORY YARD 


The material with which the several sections 
of the laboratory conduct their experiments is re¬ 
ceived in many forms. Some of it is in the form of 
finished commercial products. A large part of it is 
in the raw state. The derrick is here shown unloading 
a redwood log 40 feet long and 40 inches in diameter. 
This will he sawed into lumber and used in kiln drying 
experiments and mechanical tests which will aid in de¬ 
termining the suitability of this species for airplane 
construction. 







IhllliTiiiim 1 


L 


































--— 



. . : ;V“- 


..^ ^ ... 






,.^-v 






■ 




■. v 


i*wm 




vc : ■ ... • -M Qi >% ...a &£ .-■■■' J 4£ 

'iia&if. :p£&qei> oxi& 

i- v . .... '. , ... - o. 

. * • oc ' m . 

*: VC.... ■: Aril &M ‘to' 

l£i*£u$&i£i. 'amixi’ijv A'o aAnoir,o&) lo c.&to% ■ 

■ :' ...: ■ 1 .. j '. ' ■;. . t - i 








me 




* v- ‘ ?~.-V 
-■ , 

' . .. x..; • 

'\vVVcVVC-v 

. a -■ 




•• - : 


. - 'A?y ■- 

- 

- V.rv. 




• ■ .' '•> . - 













A LABORATORY ANNEX 


This building, recently occupied by 
the Agricultural Engineering Department 
of the University of Wisconsin, has been 
given over to the Timber Mechanics section 
of the Porest Products Laboratory. A large 
portion of the tests of airplane material 
will be carried on here. 
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STATIC BENDING TEST 


Illustrating third point load¬ 
ing method, over a span of 72 in¬ 
ches. The specimen undergoing test 
is a box beam with spruce flanges 
and birch-poplar veneer cheeks. 
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AIRPLANE WING- BEAMS 


These solid I beams comprise one 
of three groups tested to determine 
manner of failure under third point 
loading. The other two groups were 
of veneer-web and box beams. 
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AIRPLANE WING BEAMS 


These wing beams were tested by 
the third point loading method illus¬ 
trated in the preceding photograph. 









DOUGLAS FIR-SAMPLE N fi 3661 -PROJECT Ne 228-2 

“Tests to Determine the Effect of Pitch Pockets on the Strength 



Max. Load at 

Deflect, at M. L ~ 19" ^^23 F 
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Tests to determine the effect of spiral and diagonal 
GRAIN ON THE STRENGTH PROPERTIES OF WOOD. C P R O J.228 M 4 ) 
Static Bending — Third point loading — 45 ' span. 







































*<» OUIfflBaa E.SJiIQP 








& lU: nv oils Lhintoeqt $mi* 
* $m$& * setter 




































































: • 



















COLUMN BENDING TEST 


Tiie specimen shown is a 
gum veneer strut. 
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ii ccmn u2ujim limits 


2k«s« a^eo-lMW w«r® of somo^at inferior 
V««* c©t«*o 4 wit)L fea&oliaad eaorai to 4ator- 
mim® wliatlior sue*. material would aid Its a#o#gn- 

aaey rainforeamomtt. 
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This apparatus was drriasd at tko 
laboratory to simulate bho strossss to 
vmic& a& airplaas wlag rib is mb j seta d 
la actual flight* fhb load is; dlvldod 
into sight sonoa, and fclio daaiga of the 
wing rib La m&h mtm Lb altar©! if $ha 
data mh&wB that that section is soaks* 
or strongs* than tits repair smsiat« 
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Apparatus sh ov/in^ method of 
testing wing ribs 


Spruce Flanges - 3-ply Veneer web 
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f Bm first two wing riba war© mteittod 
by an airpl&a# company and tested at tm 
Rotatory, lb# rawolt-s of tests sugrastod 
variations in 40«ip oabotiad la bho other 
four fits, fh# marked improvement in strength 
in imdioabei in the data shoots .it the old© 


















No. 2 

in. birci. faces in web 
J/1C in. > ellow poplar core in web 
t>/lt m.xlo/3£ in. spruce cap strips 
w t.-7.63 ozs. load^ la(i lb;s 


No. 4 

1/66 in. yellow poplar laces in wei 
1/16 in. yellow poplar core 
1/16 in.> 7/16 in. spruce cap 
Vv 6-8.36 ozs. Load-269 lbs 


in ^ 
p strip: 


No. 6 

1/66 in. yellow poplar faces in web 
1/16 in. yellow poplar core in web 
3/16 in.x 7/16 in. spruce cap strips 
wt. -5.96 ozs. load-248 lbs. 
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ami » Uaivsreity of -V iaeoiissin* In the or os ant 
•aorge-flo^ it has toon given over to tho" Forest 
■ ota Sat oratory for experimental wort: in 
aio launfaetar# aad coadltioaiag of airplane 
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1 - the fire laminations readjr for gluing, 
f - fropoiler as it comes from the glue damps 
I - lacosss glue scraped off, 

4 - Seared to shape and comers roughed off* 

& - Massed to with in l/8 w of finished trim# 
in which condition it is stored for 
sseersl weehs 

6 - iPlulshed to also and ready for varnish. 
Thmm particular propeller® ere true mahogany 
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nDFSB&SB WOT OKAS 0042X10 


tfwo nd oak slrplams prrpallars 

cjoatod witl* alnmimim Is&f by * proas®® dsvslop- 
#4 at t&e ?®r#st Protests Laboratory, and mow 
Luttergcimg practical tests* this savorlag is 
followed by otters of omamoi amt Taraisb* fte 
i&sbaX leaf coating is practically impsrrious to 
moiatexo and tborofois docs away with tte term- 
fwl m %lliag or steiaking w iiab taka® niaso in 
tte propollor with oteagss of moisture content* 
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Sbl# maoBJLao 1 b Balog msod to tost 
the ®f£Asi®»ay of various typos of box*© 
for transportation of assy supplioa oror 
®&m . A box, load®! m fox slitpm®at* i* 
plaoot la tb® dram wbiob i® bboa 

tcuauMl by m ol ootrle :ao box Six "feagard®* . 
on® of -Whisk is vioibl® la i&o photogr&pb, 
ax® so arranged la th® 43mm as to siiaalat® 
tb® vaxioa® khmk& wbicb tfe® box might x®~ 
e®lr* la transportation fifty drop® la 
tala ttaebin® may bo ros^rd®! os ®<":aivaleat 
to tii® pimistaoat v&iefe » a onto la®? xoeoivo® 
la its jommoy to tb® fro at 
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BOXES 


im mo Box tmtlxig department, not only is 
tfr* ©onstrttetien of mo box aropoj* studied. but 
also t&© ooaatordtlon and serrinability of *tb© 
Ifc&ndleis if 1AJ0I1 It msbm % bo i&ovod la jaaxiy ©asos* 
failure in thkm respect casts©© m% only destrao- 
tioa of tha box, but stealtatteoualy Physical in¬ 
jury to tne nerknan* 
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SHEARING- TEST EOR GLUES 


A - Shearing tool 
B - Specimen consisting of two 

wooden blocks glued together, 
with a glue surface of four 
square inches. 

0 - Cross-section of tool with 
specimen in place. 

a This test was devised at the \, 
laboratory to obtain data on the 
shearing strength of glues which 
could be compared with that already 
obtained on the shearing strength 
of various woods. 
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CUPPING AND TWISTING OF VENEER PANELS 
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EXPERIMENTAL KILNS 


One of the batteries of Kilns at the 
Porest Products Laboratory. These kilns are 
used for experiments in the conditioning of 
woods for specific uses; e.g., airplane wing 
beams, struts, fuselage members, and propel¬ 
lers; army vehicle parts, gunstocks, shoe 
lasts, shuttles, patterns, etc. 
















































■ 




















■ 










■ ’..I - v : 





. 


'« P. • --,■ 







W* ■■■ 





' 3- V-5 

• - Q v, 

r* n p . c; 

: ' ' : . "Ci ' ' 

! V : ■ K 

, p 




pa. 
















■ k. c r< bP: ' p: 

.. 

i> ■ 








x ; 


'G ;t " .P ' : ' . 

r? . ■ >: 


' va,p 

p r, p P 


1 2$- ■ $f*8PPP£P4S.'.,,. 


CO ■. ID 
P »• CD. 




r : • ' • • 

• : . 













• ' ■ 




■?& ' 

. 








































^. 


















Eiusr RUN SAMPLES 
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AIR-DRIED VEHICLE STOCK 


Mote the season checks. Material of 
this kind shows a degrade of twenty to 
thirty per cent daring a conditioning 
period extending ordinarily over four 
or five years. 
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BATTSRY OP COMMERCIAL KILNS 


Operated by the water-spray humidity 
control method, developed at the forest 
Products Laboratory. The axle beds shown 
in the following photograph were dried in 
these kilns. 
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WAGON STOCK properly kiln dried 


These axle beds were dried in a water 
spray humidity regulated kiln. Their 
condition is perfect. Note end dip which 
is applied to prevent degrade at ends. 
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HOT TO MSTIfOTISH SIfKA SPEUG1 WDM BOTCMS FIR 


at laboratory Is frequently called upon to aid 
la tbs identification of various species* At pres- 
eat there is a demand for a ready method of ideati 
faring Sitka spruce and Douglas fir, mow used for 
similar purposes .in airplane construction® fho photo** 
graph shews a simple yisu&X means which is usually 
sufficient to distinguish between these two species, 
She tangential or flat grain surfaces of both woods 
are skoiirn, It will be noted that that of spruce has 
a pocked or dimpled appearance* This appearance is 
not found in Douglas fir. 
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Used by tho laboratory in datormin 
lag tho paper making possibilities of 
various forest materials« 
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XH3 LABOlUlQiX ®! fMOS 


J?a:a©ls of Comoroial wall boards with 
Tsrions waterproof coatlags exposed to 
weather to determine their suitability for 
portable airplane hangar eoxiatructioa* 
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